Homology modeling of the three membrane proteins of the dhurrin metabolon: catalytic sites, membrane surface association and protein-protein interactions.
Formation of metabolons (macromolecular enzyme complexes) facilitates the channelling of substrates in biosynthetic pathways. Metabolon formation is a dynamic process in which transient structures mediated by weak protein-protein interactions are formed. In Sorghum, the cyanogenic glucoside dhurrin is derived from l-tyrosine in a pathway involving the two cytochromes P450 (CYPs) CYP79A1 and CYP71E1, a glucosyltransferase (UGT85B1), and the redox partner NADPH-dependent cytochrome P450 reductase (CPR). Experimental evidence suggests that the enzymes of this pathway form a metabolon. Homology modeling of the three membrane bound proteins was carried out using the Sybyl software and available relevant crystal structures. Residues involved in tight positioning of the substrates and intermediates in the active sites of CYP79A1 and CYP71E1 were identified. In both CYPs, hydrophobic surface domains close to the N-terminal trans-membrane anchor and between the F' and G helices were identified as involved in membrane anchoring. The proximal surface of both CYPs showed positively charged patches complementary to a negatively charged bulge on CPR carrying the FMN domain. A patch of surface exposed, positively charged amino acid residues positioned on the opposite face of the membrane anchor was identified in CYP71E1 and might be involved in binding UGT85B1 via a hypervariable negatively charged loop in this protein.